Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.045; wR factor = 0.118; data-to-parameter ratio = 15.6.
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Experimental

Comment
The carbazole ring has a highly conjugated π system with desirable optical and charge-transport properties, and these characteristics make carozole derivatives the excellent candidates to yield materials for applications in different areas of science, such as dye-sensitized solar cell (Hong et al., 2012) , electroluminescent (Samanta et al., 2001) , electrochromic displays (Koyuncua et al., 2011) and antibacterial and antitumor agents (Zhang et al., 2010) . These are the reasons why they have attracted our interest. Here we report the crystal structure of the title compound which consists of a carbazole skeleton with a allyl group and two formacyls ( Fig. 1 ).
In the title molecule, the bond lengths and angles are unexceptional, and generally agree with those observed in the related compounds (Wang et al., 2008; Zhao et al., 2012) . The non-H atoms of the carbazole ring and the two formacyls are approximately coplanar with r.m.s. deviation from the best fit plane of 0.006 (3) °, the allyl group is almost perpendicular to the carbazole mean plane with a dihedral angle of 89.0 (2)°. In the crystal, C2-H···O1 and C5-H···O2 non-classical H-bonds (Table 1) link the molecules into corrugated sheets parallel to bc plane (Fig. 2) . Weak intermolecular π-π interactions between the benzene rings [centroid-centroid distance = 3.874 (4) Å] from the neighbouring sheets stabilize further the crystal packing.
Experimental
Phosphorus oxychloride (2.0 ml, 20 mmol) was added dropwise to the mixture of dry dimethylformamide (DMF, 3.0 ml, 40 mmol) and 9-allylcarbazole (2.07 g, 10 mmol) in chlorobenzene (20 ml) at 273 K under stirring. This solution was warmed up slowly to the room temperature in 0.5 h and stirred for another 0.5 h. After standing for 18 h at 343 K, more 3 ml DMF and 2 ml phosphorus oxychloride were added and stirred for 18 h continuously at the same temperature. After cooling, the resulting mixture was neutralized with saturated sodium bicarbonate solution until pH reached a value of 6 -7, then the chlorobenzene was removed by water steam distillation, and the product was extracted with chloroform. After washing three times with water, the organic layer was dried over magnesium sulfate and evaporated in vacuo. The residue was separated by silica-gel column chromatography using petroleum ether-ethyl acetate (10:1) as eluting solvent and the title compound (I) was obtained (55.2% yield). Light brown crystals suitable for X-ray analysis (m.p. 429 K) grew over a period of one week when the ethyl acetate solution of I was exposed to the air at room temperature.
Refinement
All H atoms were positioned geometrically [C-H = 0.97 Å for CH 2 , 0.93 Å for CH 2 (alkene), 0.93 Å for CH] and refined using a riding model, with U iso = 1.2U eq of the parent atom.
Computing details
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
Figure 1
The molecular structure of the title compound, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Symmetry codes: (i) −x+3/2, y+1/2, −z+5/2; (ii) −x+3/2, y−1/2, −z+3/2.
